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losses of energy caused by the electrodes, and usually also losses of electrode material. These losses can be made a minimum by a careful attention to the material and dimensions of the electrodes. The nature of the surrounding bodies is of great importance in regard to the loss of electrode material; thus a carbon electrode wastes rapidly when immersed in a slag rich in iron oxide, or if exposed to air when red hot.
Dimensions of Electrodes.—In deciding on the dimensions of electrodes we have to consider the following points:
1.  The essential length of the electrode, as determined for example by the thickness of the furnace wall.
2.  The number of amperes of current to be carried.
3.  The conductivity, for electricity and for heat, of the material of the electrode.
4.  The temperature of the furnace.
5.  The cross-section of the electrode.    This can be determined from the other data.
It will be obvious that an. electrode of small cross-section will cause large losses through its resistance to the passage of the electric current, and that one of large cross-section will cause large losses by conducting heat from the furnace to the electrode holders; this loss depending also on the temperature of the furnace. The effect of the cross-section on the loss of electrode material is not so obvious, as a stout electrode will have a larger area over which wasting by solution or volatili2ation can take place, but on the other hand its temperature will usually be lower and therefore the loss per square inch of surface will be less. Moreover, although the loss of weight may be greater with the stouter electrode the loss of length will certainly be less, and this may be of more importance in regard to economy of working than a small difference in the rate of loss of weight.
The most satisfactory course will be to determine the cross-section producing the least loss of energy, and then to modify this if necessary in view of economy of electrode material and convenience of operation.
Until recently it was generally supposed that the cross-section of an electrode should be simply related to the amount of current to be carried, giving a definite current-density for any particular electrode material, as is usual in calculating the size of copper wires or cables. It was noted however that large electrodes were made to have a much smaller current-density than small ones, but this wasjackets at the point where they enter the furnace.   U. S. patent 855,441, see Electrochemical Industry, vol. v, p. 279. 7
l R. Turabull, "Furnace Electrodes Practically Considered." Trans. Am, Electrochem. Soc., vo). xxi (1912), p. 397.o measured the resistivity of molten pig-iron at 1,300° C. (Trans. Electrochem. Soc., vol. viii, p. 289), and finds it to be i6Xio~6 ohms per cubic centimeter (=0.000,063 ohm per inch cube). Electric Smelting and Refining (1897 Ed.). Figs. 157, 158, aqd 165. *
